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Abstract
Model checking is a useful method to verify automatically the correctness
of a system with respect to a desired behavior, by checking whether a math-
ematical model of the system satisfies a formal specification of this behavior.
Many systems of interest are open, in the sense that their behavior depends on
the interaction with their environment. The model checking problem for finite—
state open systems (called module checking) has been intensively studied in the
literature. In this paper, we focus on open pushdown systems and we study the
related model-checking problem (pushdown module checking, for short) with
respect to properties expressed by CTL and CTL"* formulas. We show that
pushdown module checking against CTL (resp., CTL") is 2EXPTIME-complete
(resp., SEXPTIME-complete). Moreover, we prove that for a fixed CTL or CTL"

formula, the problem is EXPTIME-complete.

1 Introduction

In the last decades significant results have been achieved in the area of formal design
verification of reactive systems. In particular, a meaningful contribution has been
given by algorithmic methods developed in the context of model-checking ([8, 22,
24]). In this verification method, the behavior of a system, formally described by
a mathematical model, is checked against a behavioral constraint specified by a
formula in a suitable temporal logic, which enforces either a linear model of time
(formulas are interpreted over linear sequences corresponding to single computations
of the system) or a branching model of time (formulas are interpreted over infinite
trees, which describe all the possible computations of the system). Traditionally,
model checking is applied to finite-state systems, typically modeled by labeled state-
transition graphs.

*A preliminary version of this paper appears in the Proceedings of the 12th International Con-
ference on Logic for Programming, Artificial Intelligence, and Reasoning, LPAR’05, LNCS 3835,
Springer Verlag, 2005, pp. 504-518.
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